Impaired generation of cyclic adenosine 3',5'-monophosphate in a somatomammotroph cell line derived from dwarf (dw) rat anterior pituitaries.
The dwarf (dw) mutation in rats results in 40-50% growth retardation associated with a selective reduction in pituitary somatotroph number, GH content, and GH mRNA levels and a decreased GH secretory response to GH-releasing factor (GRF). Recent studies in freshly dispersed pituitary cells have provided evidence for a defect in adenylate cyclase-linked GRF signal transduction in dw somatotrophs. To further examine this defect in a more specific cell population, we developed a somatomammotroph cell line (DP) derived from anterior pituitaries of male dw rats. A similar cell line from normal rats (Po) was used as control. We studied acute GH (4-h release) and cAMP (30-min intracellular accumulation) responses to GH secretagogues known to interact with the adenylate cyclase system. Basal GH release in both cell lines was 80-130% of the cell content, thus limiting the capacity for further GH responses. GRF (10(-8) M) produced a doubling of cAMP levels in Po and DP cells (P less than 0.01), but inconsistent effects on GH release. (Bu)2cAMP (5 x 10(-3) M) increased GH secretion by 50-100% in both groups (P less than 0.01). Cholera toxin (10(-9) M) increased GH release by 50% in both Po and DP (P less than 0.01), but the cAMP response in DP cells was only half that in Po cells (P less than 0.01). Forskolin (10(-5) M), a direct stimulator of adenylate cyclase, doubled GH release in both groups (P less than 0.01). However, cAMP generation was impaired in DP, with a maximal response to forskolin less than one third that in Po (P less than 0.01). In somatotrophs, cAMP mediates not only GRF-stimulated GH release, but also GH synthesis and mitogenesis. The impairment in maximal cAMP generation in DP cells, while not affecting acute GH release, may underlie the defect in somatotroph cell number and GH content in the dw pituitary gland.